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CHAPTER 1 
 
 
INTRODUCTION 
 
 
1.1  BACKGROUND 
 
Sewerage system is a connection of pipes and pumps which serve to collect 
wastewater from the community such as from housing areas, commercial, institutional 
and industrial areas before discharging it into the treatment facilities (Novotny et al., 
1989). The facilities include oxidation ponds, aerated lagoons and biological treatment 
using bio filters. After treatment, the sewage can be used for aquaculture and agriculture. 
The amount of the sewage produced and the volume of the flow rate largely depend on 
the population equivalent (PE) of the area. This research focuses mainly on the 
sewerage system in residential areas within Kuantan and is carried out with joint effort 
between Indah Water Konsortium (IWK) and Universiti Malaysia Pahang (UMP).  
 
Vast development in urban areas has increased the population density. Therefore, 
there is a need to have proper sewerage systems. When sewerage system is able to 
perform effectively and properly functions, it will be an effective method to remove the 
sewage. However, if the existing sewerage system is not able to operate effectively this 
will cause a lot of major problems especially to human health, environment pollution 
and affecting the living standard of the community. The effectiveness of the sewerage 
system depends on the pipe condition, soil permeability and groundwater level. This 
explains the importance in making sure the sewerage system always can be operated 
properly.  
 
In Malaysia, the code of practice used for design and installation of sewerage 
system is the Malaysia Standard MS 1228:1991. The design criterions as well as the 
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population equivalent will influence the peak flow factor in the sewer design.  The peak 
flow factor is important to ensure the effectiveness of the amount of potential flow of 
wastewater within the sewerage system. The main purpose of this research is to evaluate 
the design criteria of the flow characteristics of the sewerage system at housing areas 
and the pattern of the flow characteristics throughout the research area. 
 
1.2  PROBLEM STATEMENT 
 
Sewerage system is initially designed to deliver a specific amount of the 
wastewater based on the population equivalent served at the time of design before 
transport to the discharge point. The effectiveness of the sewerage system to function 
well will be reduced if the flow characteristics of the sewer line are not designed based 
on the standard.  The design criterion of sewerage system is important in that it affects 
the efficiency of the flow in the sewer line. Thus, this will not only result in reduction of 
design life for the sewerage system but also increases the cost of services and 
maintenance of the sewer pipe line. 
 
1.3  OBJECTIVES OF STUDY 
 
The objectives of study are as follows: 
 
i. To evaluate the influence of flow characteristics factors in residential areas 
within Kuantan. 
ii. To determine the peak flow factor and flow per capita distribution for the 
sewerage system at certain housing areas in Kuantan. 
iii. To compare the results obtained from this research with the recommended 
values in Malaysia Standard MS 1228:1991. 
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1.4  SCOPE OF WORK 
 
The scope of this research includes collecting data in selected manholes for the 
flow characteristics of the sewerage system as well as rainfall measurement data. For 
the purpose of this study, several locations of residential area which included Taman 
Lepar Hilir Saujana, Taman Pandan Damai and Taman Bandar Putra were selected. 
Manholes were selected after the confirmation of locations. The identified manholes 
were labeled as MH 84 in Taman Lepar Hilir Saujana, MH K in Taman Pandan Damai 
and MH 92a in Taman Bandar Putra.   As shown in Figure 1.1, manhole MH 84 is 
where the measurements were made and it is located near the Sewerage Treatment Plant 
(STP) of Taman Lepar Hilir Saujana (Figure 1.2). It is situated at the bend connection of 
sewer before the STP. The tipping bucket rain gauge was installed at the free space 
inside the STP of Taman Lepar Hilir Saujana. Similar method of installation for 
flowmeter and rain gauge equipment was carried out at Taman Pandan Damai and 
Taman Bandar Putra research area. The flow rate of the sewage in the manhole was 
collected by using the flowmeter and sensor which were installed inside the manhole 
and pipeline respectively. The rainfall data was collected using a rain gauge which was 
set up in a corner of the sewage treatment plant. Both flow rate and rainfall data were 
collected and analyzed at the same time. Continuous data was recorded in both 
flowmeter and tipping bucket rain gauge during the process. The purpose of collecting 
data of rainfall intensity is to investigate the effect of rainfall to the flow characteristics 
of the sewerage system.  
 
The measurement of data collection is based on the number of data set. One set 
of data is taken for a duration of two weeks with interval of five minutes between each 
reading. In this study, the period of fieldwork began from September 2015 to April 2016. 
The research was carried out at different residential areas at different time. Site work in 
Taman Lepar Hilir Saujana was conducted from September 2015 to October 2015. Two 
sets of data were collected within the period. In Taman Pandan Damai, the field work 
began from November 2015 to January 2016 and four sets of data were collected. The 
work in Taman Bandar Putra began from February 2016 to April 2016 and three sets of 
data were collected.   
 
